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NOVEL POLYPEPTIDE 



Technical field 

5 

The present invention relates to a novel polynucleotide sequence which encodes a novel 
polypeptide belonging to the class of proteins known as G-protein coupled receptors 
(GPCRs). The present invention also relates, inter alia, to processes for producing the 
polypeptide and its uses. 

10 

Background of the invention 

Cells and tissues respond to a wide variety of extracellular signalling molecules through 
15 the interaction of these molecules with specific cell-surface receptors. One such class of 
receptors are known as G-protein coupled receptors (GPCRs) and these are characterised 
by containing a series of 7 hydrophobic transmembrane segments. Upon binding an 
extracellular ligand to its receptor, intracellular signals are initiated via interactions with 
heterotrimeric G proteins which in turn can lead to a number of different intracellular 
20 events depending upon which receptor has been activated. For example some GPCRs 
influence adenyl cyclase activity whereas others act via phospholipase C. 

Members of the GPCR superfamily respond to a wide variety of ligands including small 
molecule amines (such as serotonin, dopamine, acetylcholine), lipid-derived mediators 

25 (such as LpA), amino acid derivatives (such as glutamate) and neurotransmitter peptides 
and hormones (such as neurokinin, galanin, glucagon, gastrin). Although GPCRs are 
activated by a broad range of ligands, it should be noted that individual GPCRs have a 
small and very specific repertoire of ligands. Based upon an analysis of the primary 
structure of a novel GPCR, it is now possible to classify them into specific sub-families, 

30 thereby narrowing the range of potential ligands. 

In many cases, the endogenous ligands of GPCRs are relatively small, enabling them to 
be mimicked or blocked by synthetic analogues. For example drugs such as prazosin, 



PCS 10959 BXP-Prov2 




^ 2 

doxazosin, cimetidine, ranitidine are all effective antagonists of their respective target 
GPCRs. 

Thus, as the activation or inhibition of GPCRs can have therapeutic consequences, there is 
5 a continued need to provide new GPCRs and their associated agonists and antagonists. 



Summary of the invention 

10 According to one aspect of the present invention, there is provided an isolated 
polynucleotide comprising: 

(a) a polynucleotide encoding the polypeptide as set forth in Figure 2; 

(b) a polynucleotide encoding the polypeptide expressed by the DNA 
contained in National Collection of Industrial, Food and Marine Bacteria Limited 
(NCIMB) Deposit No. 41 101 ; 

(c) a polynucleotide comprising a nucleotide sequence of Figure 1; 

(d) a polynucleotide comprising a nucleotide sequence that has at least 70- 
75% identity to the polynucleotide of any one of (a) to (c); 

(e) a polynucleotide comprising a nucleotide sequence which is capable of 
hybridising to the polynucleotide of any one of (a) to (d); or 

(f) a polynucleotide fragment of the polynucleotide of any one of (a) to (e). 

Preferably, the polynucleotide comprises a nucleotide sequence that has at least 75-80% 
25 identity to the polynucleotide of any one of (a) to (c) above. More preferably, the 
polynucleotide comprises a nucleotide sequence that has at least 80-85% identity to the 
polynucleotide of any one of (a) to (c) above. Even more preferably, the polynucleotide 
comprises a nucleotide sequence that has at least 85-90% identity to the polynucleotide of 
any one of (a) to (c) above. Yet more preferably, the polynucleotide comprises a 
30 nucleotide sequence that has at least 90-95% identity to the polynucleotide of any one of 
(a) to (c) above. Most preferably, the polynucleotide comprises a nucleotide sequence 
that has greater than 95% identity to the polynucleotide of any one of (a) to (c) above. 



15 



20 
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Preferably, the polynucleotide encodes a mature polypeptide encoded by the DNA 
contained in NCIMB Deposit No. 41 101 . 

The polynucleotide described above preferably encodes a G-protein coupled receptor 
5 (GPCR). 

The present invention also provides a polynucleotide probe or primer comprising at least 
15 contiguous nucleotides of the polynucleotide described above. 

10 The present invention yet further provides a vector comprising the polynucleotide 
described above. 

According to a further aspect of the present invention, there is provided a host cell 
transformed or transfected with the vector described above. Preferably, the host cell is a 
1 5 mammalian, bacterial or yeast cell. 

According to yet a further aspect of the present invention, there is provided a process for 
producing a polypeptide or fragment thereof comprising culturing said host cell under 
conditions sufficient for the expression of said polypeptide or fragment. Preferably, said 
20 polypeptide or fragment is expressed at the surface of said cell. The process preferably 
further includes recovering the polypeptide or fragment from the culture. 

There is also provided by the present invention a process for producing cells capable of 
expressing a polypeptide or fragment thereof comprising transforming or transfecting 
25 cells with the vector described above. 

According to a further embodiment of the present invention, there are provided cells 
produced by the process described above. There is also provided a membrane preparation 
of said cells. 

30 

According to another aspect of the present invention, there is provided a polypeptide 
comprising: 



PCS 10959 BXP-Prov2 




4 

(a) a polypeptide having the deduced amino acid sequence translated from the 
polynucleotide sequence in Figure 1 and variants, fragments, homologues, 
analogues and derivatives thereof; 

(b) a polypeptide of Figure 2 and variants, fragments, homologues, analogues 
5 and derivatives thereof; or 

(c) a polypeptide encoded by the cDNA of NCIMB Deposit No. 41101 and. 
variants, fragments, homologues, analogues and derivatives of said polypeptide. 

There is also provided by the present invention an antibody against the polypeptide 
10 described above. 

The present invention yet further provides a compound which activates the polypeptide 
described above (an agonist) or which inhibits activation of the polypeptide described 
above (an antagonist). 

15 

According to another aspect of the present invention, there is provided a method for 
identifying a compound which binds to and activates the polypeptide described above 
comprising: 

20 (a) contacting a compound with cells expressing on the surface thereof the 

polypeptide or a membrane preparation of said cells, said polypeptide being 
associated with a second component capable of providing a detectable signal in 
response to the binding of a compound to said polypeptide; said contacting being 
under conditions sufficient to permit binding of compounds to the polypeptide; 

25 and 

(b) identifying a compound capable of polypeptide binding by detecting the 
signal produced by said second component. 

30 According to another aspect of the present invention, there is provided a method for 
identifying a compound which binds to and inhibits activation of the polypeptide 
described above comprising: 
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(a) contacting (i) a detectable first component known to bind to and activate 
the polypeptide and (ii) a compound with cells expressing on the surface thereof 
the polypeptide or a membrane preparation of said cells, said polypeptide being 
associated with a second component capable of providing a detectable signal in 

5 response to the binding of a compound to said polypeptide; said contacting being 

under conditions sufficient to permit binding of compounds to the polypeptide; 
and 

(b) determining whether the first component binds to the polypeptide by 
10 detecting the absence or otherwise of a signal generated from the interaction of 

the first component with the polypeptide. 

As GPCRs are involved in signal transduction, agonists or antagonists of the polypeptide 
of the present invention can find use in interfering in the signal transduction process. 

1 5 Consequently, the present invention provides a compound which activates the polypeptide 
described above (an agonist) or which inhibits activation of the polypeptide described 
above (an antagonist) for use as a pharmaceutical. Such compounds, which can act as 
agonists or antagonists of the polypeptide, can therefore find use in the therapeutic areas 
which concern aspects of signal transduction. Therapeutically usefully areas include, but 

20 are~ not limited to, neurological disease, psychotherapeutics, urogenital disease, 
reproduction and sexual medicine, inflammation, cancer, tissue repair, dermatology, skin 
pigmentation, photoageing, frailty, osteoporosis, metabolic disease, cardiovascular 
disease, gastrointestinal disease, antiinfection, allergy and respiratory disease, sensory 
organ disorders, sleep disorders and hairloss. 

25 

Accordingly, there is also provided the use of the above compound (agonist) in the 
manufacture of a medicament in the treatment of a patient having need to activate a 
receptor. 

30 There is also provided the use of the above compound (antagonist) in the manufacture of a 
medicament in the treatment of a patient having need to inhibit a receptor. 

According to yet a further aspect of the invention, there is provided a method for the 
treatment of a patient having need to activate a receptor comprising administering to the 
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patient a therapeutically effective amount of the above-described compound (agonist). 
Preferably, said compound (agonist) is a polypeptide and a therapeutically effective 
amount of the compound is administered by providing to the patient DNA encoding said 
compound and expressing said compound in vivo. 

5 

According to yet a further aspect of the invention, there is also provided a method for the 
treatment of a patient having need to inhibit a receptor comprising administering to the 
patient a therapeutically effective amount of the above-described compound (antagonist). 
Preferably, said compound (antagonist) is a polypeptide and a therapeutically effective 
10 amount of the compound is administered by providing to the patient DNA encoding said 
compound and expressing said compound in vivo. 

There is also provided by the present invention a method for the treatment of a patient 
having need to activate or inhibit a receptor, comprising administering to the patient a 
' 15 therapeutically effective amount of the antibody described above. 

Yet further provided by the present invention is use of the antibody described above in the 
manufacture of a medicament for the treatment of a patient having need to activate or 
inhibit a receptor. 

20 

According to a further aspect of the present invention, there is provided a method of 
treatment of a patient having need to upregulate a receptor, comprising administering to 
the patient a therapeutically effective amount of the polypeptide of the present invention. 
Preferably, said therapeutically effective amount of the polypeptide is administered by 
25 providing to the patient DNA encoding said polypeptide and expressing said polypeptide 
in vivo. 

There is also provided by the present invention, use of the polypeptide in the manufacture 
of a medicament for the treatment of a patient having need to upregulate a receptor. 

30 

According to yet a further aspect of the present invention, there are provided cells or an 
animal genetically engineered to overexpress, underexpress or to exhibit targeted deletion 
of the polypeptide of the present invention. 



PCS 10959 BXP-Prov2 



7 

Detailed description of the invention 

The present invention will now be described, by way of example only, with reference to 
5 the accompanying figures, wherein: 

Figure 1 shows the nucleotide sequence coding for PFI-019. The ATG translation 
initiation codon is indicated by the first three letters. The stop codon is indicated by the 
last three letters. 

10 

Figure 2 shows the corresponding amino acid sequence coding for PFI-019. 

Figure 3 shows a ClustalW Alignment of PFI-019 with the P2Y purinoceptor 1 (P2Y1). 

15 Figure 4 shows the results of a functional, cell-based assay, showing the activation of 
PFI-019 by various nucleotide analogues, using a FLEPR® technology. Each square 
contains the fluorescence trace measured in the well of a 96- well plate in the 
corresponding position. 

20 Figure 5 shows the results of a functional, cell-based assay, showing the activation of 
PFI-019 by uridine triphosphate, using FLIPR® technology. Each square contains the 
fluorescence trace measured in the well of a 96-well plate in the corresponding position. 

The polynucleotide which encodes the GPCR of the present invention was identified 
25 electronically and analysed using various bioinformatic tools. The GPCR encoded by the 
sequences described herein has been termed PFI-019. 

The term "nucleotide sequence" as used herein refers to an oligonucleotide sequence or 
polynucleotide sequence, and variants, homologues, fragments and derivatives thereof 
30 (such as portions thereof). The nucleotide sequence may be DNA or RNA of genomic or 
synthetic or recombinant origin which may be double-stranded or single-stranded whether 
representing the sense or antisense strand. 
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Preferably, the term "nucleotide sequence" means DNA. 

More preferably, the term "nucleotide sequence" means DNA prepared by use of 
recombinant DNA techniques (i.e. recombinant DNA). 

5 

In a preferred embodiment, the present invention does not cover the native nucleotide 
coding sequence according to the present invention in its natural environment when it is 
under the control of its native promoter which is also in its natural environment. For ease 
of reference, we shall call this preferred embodiment the "non-native nucleotide 
10 sequence". 

As used herein "amino acid sequence" refers to peptide or protein sequences or portions 
thereof. 

"15 In a preferred embodiment, the present invention does not cover the native PFI-019 
according to the present invention when it is in its natural environment and when it has 
been expressed by its native nucleotide coding sequence which is also in its natural 
environment and when that nucleotide sequence is under the control of its native promoter 
which is also in its natural environment. For ease of reference, we shall call this preferred 
20 embodiment the "non-native amino acid sequence". 

As used herein "naturally occurring" refers to a PFI-019 with an amino acid sequence 
found in nature. 

25 As used herein "biologically active" refers to a PFI-019 having structural, regulatory or 
biochemical functions of the naturally occurring PFI-01 9. 

As used herein, "immunological activity" is defined as the capability of the natural, 
recombinant or synthetic PFI-019 or any oligopeptide thereof, to induce a specific 
30 immune response in appropriate animals or cells and to bind with specific antibodies. 



The term "derivative" as used herein includes chemical modification of a PFI-019. 



PCS 10959 BXP-Prov2 



9 

As used herein, the terms "isolated" and "purified" refer to molecules, either nucleic or 
amino acid sequences, that are removed from their natural environment and isolated or 
separated from at least one other component with which they are naturally associated. For 
example, for nucleic acid sequences, the nucleic acid must be separated from at least one 
5 of the genes with which it is naturally associated. 

The terms "variant", "homologue" or "fragment" in relation to the amino acid sequence 
for the preferred polypeptide of the present invention include any substitution of, variation 
of, modification of, replacement of, deletion of or addition of one (or more) amino acid 
10 from or to the sequence providing the resultant polypeptide has PFI-019 activity. In 
particular, the term "homologue" covers homology with respect to structure and/or 
function. 

The terms "variant", "homologue" or "fragment" in relation to the nucleotide sequence 
15 coding for the preferred polypeptide of the present invention include any substitution of, 
variation of, modification of, replacement of, deletion of or addition of one (or more) 
nucleic acid from or to the sequence providing the resultant nucleotide sequence codes for 
or is capable of coding for a polypeptide having PFI-019 activity. In particular, the term 
"homologue" covers homology with respect to structure and/or function providing the 
20 resultant nucleotide sequence codes for or is capable of coding for an enzyme having PFI- 
019 activity. With respect to sequence homology (i.e. identity), preferably there is at least 
70-75%, more preferably at least 75-80%, more preferably at least 80-85%, more 
preferably 85-90%, yet more preferably 90-95%, and most preferably greater than 95% 
identity to the polynucleotide sequence shown in Figure 1 . 

25 

In particular, the term "homology" as used herein may be equated with the term 
"identity". Relative sequence homology (i.e. sequence identity) can be determined by 
commercially available computer programs that can calculate % homology between two 
or more sequences. A typical example of such a computer program is CLUSTAL. 

30 

As used herein, the terms "variant", "homologue", "fragment" and "derivative" also 
include allelic variations of the sequences. 
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The term "variant" also encompasses sequences that are complementary to sequences that 
are capable of hydridising to the nucleotide sequences presented herein. Preferably, the 
term "variant" encompasses sequences that are complementary to sequences that are 
capable of hydridising under stringent conditions (e.g. 65°C and O.lxSSC {lxSSC = 0.15 
5 M NaCl, 0.015 Na3 citrate pH 7.0}) to the nucleotide sequences presented herein. 

The present invention also covers nucleotide sequences that can hybridise to the 
nucleotide sequences of the present invention (including complementary sequences of 
those presented herein). In a preferred aspect, the present invention covers nucleotide 
10 sequences that can hybridise to the nucleotide sequence of the present invention under 
stringent conditions (e.g. 65°C and O.lxSSC). 

The term "vector" includes expression vectors and transformation vectors. 

15 The term "expression vector" means a construct capable of in vivo or in vitro expression. 

The term "transformation vector" means a construct capable of being transferred from one 
species to another. 

20 DEPOSITS 

The following sample was deposited in accordance with the Budapest Treaty at the 
recognised depositary The National Collections of Industrial and Marine Bacteria Limited 
(NCIMB) at 23 St. Machar Drive, Aberdeen, Scotland, AB24 3RY, United Kingdom on 
25 10 April 2001: 

NCIMB number NCIMB 41101 is Escherichia coli Pfi-019. 

The depositor was Pfizer Limited, Ramsgate Road, Sandwich, Kent, CT13 9NJ, United 
30 Kingdom. 

One skilled in the art could readily grow the above-mentioned E. coli clone (NCIMB 41 101) 
in Luria Broth containing ampicillin and isolate the plasmid DNA of the clone using the 
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alkali lysis method as described in Sambrook, et aL, eds. (1989) Molecular Cloning: A 
Laboratory Manual, Cold Spring Harbor Laboratory Press, New York, NY, USA. The di- 
deoxy termination method as described by Sanger et aL (Proceedings of the National 
Academy of Sciences (USA) (Dec, 1977), 74(12):5463-5467) and modified by Applied 
5 Biosystems (see Applied Biosystems manufacturer's literature) for fluorescent detection 
could then be used to sequence the DNA and identify PFI-019. 

The present invention also encompasses sequences derivable and/or expressable from that 
deposit and embodiments comprising the same. The present invention also encompasses 

10 partial sequences derivable and/or expressable from that deposit and embodiments 
comprising the same, wherein those partial sequences code for active polypeptides. The 
present invention also encompasses proteins comprising sequences derivable and/or 
expressable from that deposit and embodiments comprising the same. The present invention 
also encompasses proteins comprising partial sequences derivable and/or expressable from 

15 that deposit and embodiments comprising the same, wherein those partial sequences code 
for active polypeptides. 
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The identification of PFI-019 



PFI-019 was identified in the Incyte database by searching the sequences with known 
5 members of the G-protein coupled receptor (GPCR) family using the BLAST algorithm. 
In order to confirm that PFI-019 was a member of the GPCR family, a number of 
bioinformatics approaches were performed. 



(a) BLAST Search against Swissprot 

10 

PFI-019 was searched against Swissprot using the BLAST algorithm (Basic Local 
Alignment Search Tool (Altschul SF (1993) J.Mol. Evol. 36:290-300; Altschul, SF et al 
(1990) J. Mol. Biol. 215:403-410) to identify the closest protein match. In this case the 
top hit was to: 

15 

P47900, P2Y purinoceptor 1 (P2Y1) . 



These results indicate that PFI-019 is a member of the GPCR family. 



20 (b) ClustalW Alignment of PFI-019 with the P2Y purinoceptor 1 (P2Y1) 



These results are shown in Figure 3. 

(c) BLAST search against a non-redundant human GPCR database 

25 

PFI-019 was searched against a non-redundant human GPCR database comprising mainly 
sequences from Genbank and Derwent Geneseq databases in order to identify the class of 
potential agonists for this receptor. The top ten hits are shown below: 



30 P2Y purinoceptor 1 (P2Y1) [L:373] 223 2e-59 

Uridine nucleotide receptor (UNR) [L:... 203 3e-53 

P2U purinoceptor 2 (P2U2) (geneseqp) [L : . . . 187 2e-48 

P2U purinoceptor 1 (P2U1) [L:377] 187 2e-48 

Cysteinyl Leukotriene receptor CysLT2 ,(P... 185 7e-48 

35 P2Y purinoceptor 6 (P2Y6) [L:328] 158 8e-40 

G protein-coupled receptor GPR17 [L:339] 155 9e-39 

CCR9 [receptor for CCL25 (TECK) ] [L:... 151 le-37 
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G-.protein-coupled receptor (celera) . . . 
Thrombin receptor [L:425] 



150 
150 



3e-37 
3e-37 



(e value = statistical likelihood of the hit occurring by chance) 

5 

These results demonstrate that PFI-019 is most similar to P2Y receptors and they suggest 
that PFI-019 encodes a novel GPCR whose ligand is likely to be a nucleotide or a 
nucleotide derivative, 

10 It will be appreciated that the foregoing is provided by way of example only and 
modification of detail may be made without departing from the scope of the invention. 

ISOLATION OF PFI-019 

15 Utilising PFI-019 gene specific primers (PFI-019 forward and PFI-019 reverse; SEQ ID 
NOs: 3 and 4, respectively), these were employed in a PGR to amplify the PFI-019 coding 
region from human genomic DNA (Boehringer Mannheim), where the conditions were as 
follows:- 

20 PCR mix: 

PFI-019 primers 1 |il (10 jiM stock) 

Human genomic DNA 2 jxl (400ng) 

dNTPs (concentration as per kit) 1 \xl 
25 platinum Taq high fidelity Polymerase (LTI, Inc.) 0.5 \x\ 

lOx amplification Buffer (from PCR kit) 5 

MgS04 1.5 ill 



30 PCR primers: 

Forward Primer (= PFI-0 1 9 forward): 

5'- ACC ATG AAT GAG CCA CTA GAC TAT TTA GCA AAT-3' (SEQ ID NO: 3) 



dH 2 0 



39 |il 
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Reverse Primer (= PFI-0 19 reverse): 

5'- TCA AGG GTT GTT TGA GTA ACT AAT TTT CTT -3' (SEQ ID NO: 4) 

PCR cycle: 

5 (l)94°C2mins 

(2) 94°C 30 seconds 

(3) 54°C 30 seconds 

(4) 68°C 2 mins 

Steps (2) through to (4) were repeated for a further 27 cycles. 
10 (5) 68°C 15 mins 
(6) 4°C soak. 

The PFI-0 19 PCR product was TOPO cloned (Invitrogen TOPO cloning methodology) 
into the vector pcDNA4.1/His-Max-TOPO (Invitrogen), according to the manufacturer's 
15 instructions. The resulting insert was subsequently sequence- verified on both strands 
using ABI DNA sequencing methodology as per the manufacturer's protocol. 

Example 4 

20 TISSUE DISTRIBUTION OF PFI-0 1 9 

Electronic northern identifies an EST in a colon cDNA library. 
Example 5 

25 

FUNCTIONAL CELL-BASED ASSAYS FOR AGONIST ACTIVATION OF PFI-0 19 

Fluorescence Imaging Plate Reader (FLIPR®) technology was employed as a means to 
detect activation of PFI-0 19 by agonists in a cell-based assay. 

30 

5x 10 6 Human Embryonic Kidney (HEK) 293 cells expressing the mouse Gal 5 gene 
(from here on called '293 cells'), were transiently transfected with 7.5 ng of PFI-0 19 
(contained within the pcDNA4HIS-max-TOPO (Invitrogen) plasmid) vector, or vector 
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alone, using Lipofectamine Plus® reagent (Gibco BRL) as per the manufacturer's 
protocol. The plasmid pcDNA4HIS-max-TOPO was used as it contains elements that 
up-regulate the level of gene transcription over standard pcDNA3.1 vectors. 24 hrs post- 
transfection, the cells were detached from the flask using Trypsin/EDTA solution (LTI) 
5 and seeded into a black sided, Poly-D-lysine-treated, 96-well plate (Becton Dickinson) at 
5 x 10 4 cells/well density. The plates were left overnight to allow the cells to adhere to 
the bottom of the wells. The medium was removed from the cells and replaced with 100 
(ill warm (37°C) dye loading solution (50 \ig Fluo3 (Molecular Probes) in 20 jal DMSO + 
20% pluronic acid in DMSO, added to 11 ml Dulbecco's Modified Eagles Medium 

10 containing lx Probenecid (lOOx Probenecid - 0.71 g Probenecid was dissolved in 5 ml 
1M NaOH and 5 ml Dulbeccos' Phosphate Buffered Saline (PBS), per plate; Probenecid 
(Molecular Probes) inhibits activity of the anion transport protein, thus improving dye 
loading). The plates were then incubated for 1 hr at 37°C. Plates were subsequently 
washed with 250 jil of wash buffer per well (5 ml lOOx Probenecid stock + 495 ml PBS, 

15 pH 7.4) 4 times. The plates were returned to the 37°C/5%C0 2 incubator for 30 mins prior 
to processing within the FLIPR® instrument. The FLIPR® processing involved reading 
the fluorescence for all samples for 2 minutes; during this time the fluorescence baseline 
was determined for the first 10 seconds. The desired amount of compound was then 
automatically transferred to the wells, and the fluorescence was continuously monitored 

20 for the remainder of the time. All compounds were diluted in wash buffer 

Analysis of PFI-019 activation by various purinoceptor agonist compounds in a 
FLIPR® cell-based assay 



25 Using methodology as described in detail above, purinoceptor agonist compounds were 
identified as being able to functionally activate PFI-019. 



Figures 4 and 5 depict the action of various purinoceptor compounds at a concentration of 
10 jiM on PFI-019-transfected 293 cells. All compounds were purchased from Sigma. 
30 Vector-only transfected 293 cells gave no measurable response to these compounds. The 
results indicate that PFI-019 is activated, by 2-chloroadenosine triphosphate tetrasodium 
(position F5 in Figure 4), 2-Methylthioadenosine diphosphate trisodium position F8 in 
Figure 4); 2-Methylthioadenosine triphosphate tetrasodium (position G3 in Figure 4) and 
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Uridine triphosphate (position H10 in Figure 5). All other responses are due to 
endogenously expressed receptors as these compounds illicit measurable responses in 
vector-only transfected 293 cells. 
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Claims 

1 . An isolated polynucleotide comprising: 

5 

(a) a polynucleotide encoding the polypeptide as set forth in Figure 2; 

(b) a polynucleotide encoding the polypeptide expressed by the DNA contained in 
National Collection of Industrial, Food and Marine Bacteria Limited (NCIMB) Deposit 
No. 41101; 

10 (c) a polynucleotide comprising a nucleotide sequence of Figure 1 ; 

(d) a polynucleotide comprising a nucleotide sequence that has at least 70-75% identity 
to the polynucleotide of any one of (a) to (c); 

(e) a polynucleotide comprising a nucleotide sequence which is capable of hybridising to 
the polynucleotide of any one of (a) to (d); or 

15 (f) a polynucleotide fragment of the polynucleotide of any one of (a) to (e). 

2. The polynucleotide of claim 1, comprising a nucleotide sequence that has at least 75- 
80% identity to the polynucleotide of any one of (a) to (c). 

20 3. The polynucleotide of claim 1, comprising a nucleotide sequence that has at least 80- 
85% identity to the polynucleotide of any one of (a) to (c). 

4. The polynucleotide of claim 1, comprising a nucleotide sequence that has at least 85- 
90% identity to the polynucleotide of any one of (a) to (c). 

25 

5. The polynucleotide of claim 1, comprising a nucleotide sequence that has at least 90- 
95% identity to the polynucleotide of any one of (a) to (c). 

6. The polynucleotide of claim 1, comprising a nucleotide sequence that has greater than 
30 95% identity to the polynucleotide of any one of (a) to (c). 

7. The polynucleotide of claim 1, wherein said polynucleotide encodes a mature 
polypeptide encoded by the DNA contained in NCIMB Deposit No. 41 101. 
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8. The polynucleotide of any one of the preceding claims which encodes a G-protein 
coupled receptor (GPCR). 

9. A polynucleotide probe or primer comprising at least 15 contiguous nucleotides of 
5 the polynucleotide of any one of the preceding claims. 

10. A vector comprising the polynucleotide of any one of the preceding claims. 

11. A host cell transformed or transfected with the vector of claim 10. 

10 

12. The host cell of claim 1 1 which is a mammalian, bacterial or yeast cell. 

13. A process for producing a polypeptide or fragment thereof comprising culturing the 
host cell of claim 11 or claim 12 under conditions sufficient for the expression of said 

15 polypeptide or fragment. 

14. The process of claim 13, wherein said polypeptide or fragment is expressed at the 
surface of said cell. 



20 15. The process of claim 13 or claim 14 which further includes recovering the 
polypeptide or fragment from the culture. 

16. A process for producing cells capable of expressing a polypeptide or fragment thereof 
comprising transforming or transfecting cells with the vector of claim 10. 

25 

17. Cells produced by the process of claim 14. 



18. A membrane preparation of the cells of claim 17. 

30 19. A polypeptide comprising: 

(a) a polypeptide having the deduced amino acid sequence translated from the 
polynucleotide sequence in Figure 1 and variants, fragments, homologues, analogues and 
derivatives thereof; 
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(b) a polypeptide of Figure 2 and variants, fragments, homologues, analogues and 
derivatives thereof; or 

(c) a polypeptide encoded by the cDNA of NCIMB Deposit No. 41101 and variants, 
fragments, homologues, analogues and derivatives of said polypeptide. 

5 

20. An antibody against the polypeptide of claim 19. 

21. A compound (agonist) which activates the polypeptide of claim 19. 

10 22. A compound (antagonist) which inhibits activation of the polypeptide of claim 19. 

23. A method for identifying a compound which binds to and activates the polypeptide of 
claim 19 comprising: 

15 (a) contacting a compound with cells expressing on the surface thereof the polypeptide 
of claim 19 or a membrane preparation of said cells, said polypeptide being associated 
with a second component capable of providing a detectable signal in response to the 
binding of a compound to said polypeptide; said contacting being under conditions 
sufficient to permit binding of compounds to the polypeptide; and 

20 

(b) identifying a compound capable of polypeptide binding by detecting the signal 
produced by said second component. 

24. A method for identifying a compound which binds to and inhibits activation of the 
25 polypeptide of claim 19 comprising: 

(a) contacting (i) a detectable first component known to bind to and activate the 
polypeptide of claim 19 and (ii) a compound with cells expressing on the surface thereof 
the polypeptide of claim 19, or a membrane preparation of said cells, said polypeptide 
30 being associated with a second component capable of providing a detectable signal in 
response to the binding of a compound to said polypeptide; said contacting being under 
conditions sufficient to permit binding of compounds to the polypeptide; and 
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(b) determining whether the first component binds to the polypeptide by detecting the 
absence or otherwise of a signal generated from the interaction of the first component 
with the polypeptide. 

5 25. The compound of claim 21 or claim 22 for use as a pharmaceutical. 

26. Use of the compound (agonist) of claim 21 in the manufacture of a medicament in the 
treatment of a patient having need to activate a receptor. 

10 27. Use of the compound (antagonist) of claim 22 in the manufacture of a medicament in 
the treatment of a patient having need to inhibit a receptor. 

28. A method for the treatment of a patient having need to activate a receptor comprising 
administering to the patient a therapeutically effective amount of the compound of claim 

15 21. 

29. The method of claim 28, wherein said compound is a polypeptide and a 
therapeutically effective amount of the compound is administered by providing to the 
patient DNA encoding said compound and expressing said compound in vivo. 

20 

30. A method for the treatment of a patient having need to inhibit a receptor comprising 
administering to the patient a therapeutically effective amount of the compound of claim 
22. 

25 31. The method of claim 30, wherein said compound is a polypeptide and a 
therapeutically effective amount of the compound is administered by providing to the 
patient DNA encoding said compound and expressing said compound in vivo. 

32. A method for the treatment of a patient having need to activate or inhibit a receptor, 
30 comprising administering to the patient a therapeutically effective amount of the antibody 
of claim 20. 



33. Use of the antibody of claim 20 in the manufacture of a medicament for the treatment 
of a patient having need to activate or inhibit a receptor. 
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34. A method of treatment of a patient having need to upregulate a receptor, comprising 
administering to the patient a therapeutically effective amount of the polypeptide of claim 
19. 

5 

35. The method of claim 34, wherein said therapeutically effective amount of the 
polypeptide is administered by providing to the patient DNA encoding said polypeptide 
and expressing said polypeptide in vivo. 

10 36. Use of the polypeptide of claim 19 in the manufacture of a medicament for the 
treatment of a patient having need to upregulate a receptor. 

37. Cells or animals genetically engineered to overexpress the polypeptide of claim 19. 

15 38. Cells or animals genetically engineered to underexpress the polypeptide of claim 1 9. 

39. Cells or animals genetically engineered to exhibit targeted deletion of the 
polypeptide of claim 19. 

20 40. A microorganism as deposited under the accession number NCIMB 41101 at the 
National Collections of Industrial, Food and Marine Bacteria Ltd. 



fi <«G£ 
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Figure 1 



5 Nucleotide sequence coding for PFI-019 



ATGAATGAGCCACTAGACTATTTAGCAAATGCTTCTGATTTCCCCGATTATGCAGCTGCT 
TTTGGAAATTGCACTGATGAAAACATCCCACTCAAGATGCACTACCTCCCTGTTATTTAT 
GGCATTATCTTCCTCGTGGGATTTCCAGGCAATGCAGTAGTGATATCCACTTACATTTTC 

10 AAAATGAGACCTTGGAAGAGCAGCACCATCATTATGCTGAACCTGGCCTGCACAGATCTG 
CTGTATCTGACCAGCCTCCCCTTCCTGATTCACTACTATGCCAGTGGCGAAAACTGGATC 
TTTGGAGATTTCATGTGTAAGTTTATCCGCTTCAGCTTCCATTTCAACCTGTATAGCAGC 
ATCCTCTTCCTCACCTGTTTCAGCATCTTCCGCTACTGTGTGATCATTCACCCAATGAGC 
TGCTTTTCCATTCACAAAACTCGATGTGCAGTTGTAGCCTGTGCTGTGGTGTGGATCATT 

15 TCACTGGTAGCTGTCATTCCGATGACCTTCTTGATCACATCAACCAACAGGACCAACAGA 
TCAGCCTGTCTCGACCTCACCAGTTCGGATGAACTCAATACTATTAAGTGGTACAACCTA 
ATTTTGACTGCAACTACTTTCTGCCTCCCCTTGGTGATAGTGACACTTTGCTATACCAGG 
ATTATCCACACTCTGACCCATGGACTGCAAACTGACAGCTGCCTTAAGCAGAAAGCACGA 
AGGCTAACCATTCTGCTACTCCTTGCATTTTACGTATGTTTTTTACCCTTCCATATCTTG 

20 AGGGTCATTCGGATCGAATCTCGCCTGCTTTCAATCAGTTGTTCCATTGAGAATCAGATC 
CATGAAGCTTACATCGTTTCTAGACCATTAGCTGCTCTGAACACCTTTGGTAACCTGTTA 
CTATATGTGGTGGTCAGCGACAACTTTCAGCAGGCTGTCTGCTCAACAGTGAGATGCAAA 
GTAAGCGGGAACCTTGAGCAAGCAAAGAAAATTAGTTACTCAAACAACCCTTGA 



25 
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Figure 2 



5 Amino acid sequence coding for PFI-019 



MNEPLDYLANASDFPDYAAAFGNCTDENIPLKMHYLPVIYGIIFLVGFPGNAWISTYIF 
KMRPWKSSTIIMLNLACTDLLYLTSLPFLIHYYASGENWIFGDFMCKFIRFSFHFNLYSS 
10 ILFLTCFSIFRYCVIIHPMSCFSIHKTRCAWACAWWIISLVAVIPMTFLITSTNRTNR 
SACLDLTSSDELNTIKWYNLILTATTFCLPLVIVTLCYTTIIHTLTHGLQTDSCLKQKAR 
RLTILLLLAFYVCFLPFHILRVIRIESRLLSISCSIENQIHEAYIVSRPLAALNTFGNLL 
LYVWSDNFQQAVCSTVRCKVSGNLEQAKKISYSNNP 



15 
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Figure 3 



ClustalW Alienment of PFI-019 with P2Y purinoceptor 1 (P2YV) 



PFI-019 MNEPLDYLA-NASDFPDYA AAFGN CTDENI PLKMHYLPVIYGI 

P2Y1 MT E VLW P A VPNGTD AA F LAG PG S S WGN S T VAS T AAVS S S F KCALT KTG FQ F YYL P A VY I L 

*.** .*.:*. * :::** * : : ::::***.:*: 

PFI-019 IFLVGFPGNAWISTYIFKMRPWKSSTIIMLNIACTDLLYLTSLPFLIHYYASGENWIFG 
p 2 Yl VF I IGFLGNS VA I WMFVFHMKP WSG I S VYMFNLALAD FL YVLTL PAL I FYYFNKTD W I FG 

.*..** **.* ★ ..*.*.**.. .*.**. : ** .*-*** 

PFI-019 DFMCKFIRFSFHFNLYSSILFLTCFSIFRYCVIIHPMSCFSIHKTRCAWACAWWIISL 
P2Y1 DAMCKLQRFIFHWLYGSILFLTCISAHRYSGVVYPLKSU3RLKKKNAICISVLVWLIVV 
* ★**. ■*★ -** **★ # **-#**** : * .**. :;:*:..:. *.: *: ..:**:* : 

PFI-019 VAV I PMT FL I TS TNRTNRS - ACLDLTS SUE LNT I KWYNL I LT ATT F CL P L V I VTLC YTT I 

P2Y1 VAI S P I LFYSGTGVRKNKT I TCYDTTSDE YLRS YF I YSMCTTVAMFCVP LVL I LGC YGL I 

**:*:* : *.*:::** '**.:*.: *.: *.:**:***:: * * * 

PFI-019 IHTLTHGLQTDSCLKQKARRLTILLLLAFYVCFLPFHILRVIRIESRLLSIS CSIEN 

P2Y1 VRAL I Y KD LDNS P LRRKS I YLV 1 1 VLTVF A VS Y I P FHVMKTMNLRARLD FQT P AMCAFND 

: : * *::*: *.*::* .* *.::***:::.:.:.:** : 

PFI-019 QIHEAYIVSRPLAALNTFGNLLLYVWSDNFQQAVCSTVR CKVSGNLEQ-AKKISYS 

P2Y1 RVYATYQVTRGLASIoNSCVDPILYFLAGDTFRRRLSRATRKASRRSEANLQSKSEDMTLN 



PFI-019 
P2Y1 



NNP 

I LPEFKQNGDTSL 
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Figure 4 
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Figure 5 
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